Abstract. In a review of 57 cases of paraplegia due to surgically confirmed disc pro trusion (representing 0'9 per cent of all admissions to the National Spinal Injuries Centre), seven were in the cervical, 3 1 in the dorsal and 19 in the lumbar regions. Patients with dorsal disc protrusions treated by laminectomy had the worst neurological outcome. A recent decline in the incidence of neurological dysfunction fo llowing disc excision is noted and its probable causes discussed.
The medical records of all patients admitted to the National Spinal Injuries Centre at Stoke Mandeville Hospital with a diagnosis of spinal cord paralysis related to spinal surgery; since its foundation in 1944 until February 1980, were examined. Of 105 case records, paralysis was associated with surgical excision of prolapsed intervertebral disc in 57 patients who are residents of the United Kingdom. All these records contained adequate details of the nature of illness and the operation performed from the referring hospital. Neurological charts at the time of admission and discharge were also available in most cases and in a few instances the charts from the referring hospital gave precise details of the initial symptomatology.
As this study is a retrospective one we had to use a simplified system of classification of the neurological status of the patients prior to disc excision and at the time of discharge from the National Spinal Injuries Centre. The classification consisted of five grades of neurological function denoted by the first five letters of the alphabet (Frankel et at., 1969) as shown below:
A Complete motor and sensory loss below the level of the lesion. B Preservation of some sensation below the level of the lesion, possibly only sacral sparing but complete motor paralysis. C Preservation of some motor power below the level of the lesion but of no practical use to the patient. D Preservation of useful motor power below the lesion. E Patient is free of neurological symptoms but may have abnormal signs.
Results
There were 23 women and 34 men who had spinal cord lesions associated with surgically confirmed disc protrusion. The youngest patient was a 30-year-old woman and the oldest a 66-year-old man. Table 1 shows the incidence of disc protrusions at various regions of the vertebral column in this series. Fourteen patients had an acute onset of symptoms with gross neurological deficit occurring within 24 hours. Six patients reported trauma at work precipitating the onset of symptoms. Gradual onset of neurological dysfunction associated with backache, numbness and unsteady gait were the commonest symptoms. Paraplegia occurred instantly during straining at the toilet in five patients. Radicular pain was reported by all patients with lower lumbar disc protrusions. The time lapse from first symptoms and surgical excision of disc varied between 24 hours (six cases) and several years. There was no definite correlation between the time lapse before decompression and the final neurological lesion. Tables 2 and 3 show the pre-and post-operative neurological status of the patients who have had dorsal or lumbar disc excision respectively. In this series neurological recovery occurred most commonly in patients who had lumbar disc excision. In recent years there has been a notable reduction in the number of patients admitted to the Spinal Injuries Centre whose neurological lesion was related to disc excision (Fig. 1 ).
Discussion
Disc protrusions in the lumbar and cervical regions are relatively common and surgical excision of the symptomatic disc after adequate investigation has remained a sound surgical practice. Disc protrusions in the dorsal region are rare and continue to be difficult to diagnose and treat. This rarity was emphasised by Arseni et al. (1960) , who reported that for every thousand disc excisions performed fewer than six were in the dorsal region. Carson et al., (1971) believe that the true incidence of dorsal disc protrusion may be as high as one per million popu lation per year. No meaningful idea of the incidence of neural dysfunction associated with disc excision could be made from our study, because over the period of this review various factors such as surgical and diagnostic techniques have changed radically. However, in the last 10 years (Fig. I ) there has been a dramatic fall in the number of patients admitted with neural dysfunction related to surgically confirmed disc protrusions. We believe this is largely due to prompt, adequate and technically superior surgical excision after necessary and appropriate preoperative investigation, carried out by trained people during the last decade. In this series four out of seven cervical disc protrusions and I3 out of 3 I dorsal disc protrusions occurred in women. However in the lumbar region there were 13 men out of a total of 19 patients (69 per cent). This increased incidence of neural dysfunction following lumbar disc excision amongst men compares well with the reported 2: I ratio of men to women who undergo such surgical pro cedures (Spangfort, 1972) .
Even though cervical and lumbar disc protrusions are commonly encountered in clinical practice (Wilson et al., 1977; Wood, 1979) in this series there were only seven cervical and 19 lumbar disc excisions which were associated with residual paralysis needing the care of a specialised institution. Four of the seven patients who had laminectomies for cervical disc protrusion were worse off following the surgery. On the other hand 11 of 19 patients who had laminectomies for lumbar disc protrusion made good recovery, four others remained neurologically unaltered and only four were worse off following the surgery (Table 3) . With over 6,000 low back operations being performed each year (Benn and Wood, I976) appear to be extremely low. It must be pointed out that only patients with gross paralysis requiring rehabilitation are admitted to the National Spinal Injuries Centre. There were 31 patients who had paraplegia that was associated with dorsal disc protrusion of whom 25 were treated by laminectomy (Table 4 ). This pro cedure had a singularly bad result, an observation that has been recorded by many neurosurgeons. While it is difficult to estimate the actual number of dorsal disc protrusions that needed excision during the period of this study the notable fall in the overall incidence of paraplegia following dorsal discectomy as seen in the National Spinal Injuries Centre, suggests a change in the morbidity rate associated with this procedure. There are confusing and often conflicting accounts on the merits of laminectomy for dorsal disc protrusion in the medical literature (Singounas et (Hulme, 1960) or postero lateral decompression (Benson et at., 1975) . In our review the fact that very few patients with dorsal disc protrusion had neurological complications in association with either costotransversectomy or posterolateral decompression (Table 4) may suggest a better prognosis with these surgical procedures compared with laminec tomy. Furthermore, since the publication of these decompressive procedures for dorsal disc protrusions very few cases have been referred to this centre with paralysis associated with dorsal disc excision (Fig. I) .
From the records available it was not possible to ascertain if any preventable errors had occurred during surgery, contributing to neural dysfunction. All dorsal disc excisions were carried out in neurosurgical centres. There were 15 neuro surgical centres that had referred patients to the National Spinal Injuries Centre, but nearly a third (II patients) came from two neurosurgical centres which are the largest of their kind in England. These two centres have been in existence for the longest period of time and they handle a disproprotionately large number of neurosurgical cases.
There were only two cases of upper dorsal (D.I-D-4) disc protrusions in this series one of who improved following laminectomy. Of seven patients with mid dorsal disc protrusions (D.5-D.8) six were worse off following discectomy and the other was no better (Table 2 ). More complications appear to be associated with laminectomy than any other form of surgical excision of the dorsal disc.
It is generally believed by many neurosurgeons that any compression of the spinal cord should be relieved as soon as possible for optimal chance of recovery.
19/3-B
None of the patients in this series was decompressed within 24 hours from the onset of symptoms. So we cannot provide conclusions on the benefit of early surgery. It is possible that such decompressions did produce good functional recovery, not requiring the attention of a spinal injuries centre. Among those who had decompressive procedures within 48 hours, three out of seven with dorsal, and six out of nine with lumbar disc protrusions improved neurologically. Five out of 19 patients with dorsal disc protrusion and nine out of ten with lumbar disc protrusions in whom decompressive procedures were carried out several days after the onset of symptoms also made satisfactory neurological recovery. Thus the time interval between the onset of symptoms and spinal decompression did not bear any direct relation to the final neurological status in this review.
Two patients developed syringomyelia several years after the initial operation for mid dorsal disc protrusion. At the time of the onset of the symptoms one patient had a myelographic block at D.6 with a sensory level at D.8. The disc excision was done through a postro-Iateral approach (lateral rochotomy). The patient's neurological state became worse post-operatively and developed a complete D.6 paraplegia. The syringomyelia developed gradually and was confirmed by cisternal myelography.
The second patient presented in 1970 with a D.6 partial Brown-Sequard lesion, and the neurological disability became worse for six weeks after a D.S-D.6 laminectomy for prolapsed dorsal disc, then subsequently improved. Two years later, a cisternal myelogram was done to investigate a progressive increase in spasticity. The investigation revealed a wide block at the previous laminectomy site. Excision of the dura over a 3 cm. length together with a freeze-dried dural graft, produced a remission in symptoms for six months. When re-explored for another relapse that followed, a large syringomyelitic cavity was noted and that patient became totally paralysed below D.S thereafter.
Two other patients had re-exploration of the laminectomy site, the day following the operation, either because of the dense paralysis that had ensued, or to verify if the decompression was adequate. Another patient had three spinal operations, a laminectomy, a costotransversectomy and an operation to verify the site, on three consecutive days! Patients who had a laminectomy for lumbar disc protrusions generally had a disturbance of micturition. As can be seen from Table 3 , most of these patients improved during a short period of bladder rehabilitation at this spinal injuries centre. RESUME Analysant 57 des cas de paraplt�gie qui sont causes par des protrusions du disque intervertebral-confirmes chirurgieallement-on a trouve que ces cas font 0·9'10 de toutes les admissions dans Ie centre national de la paraplegie. On en a trouve sept dans la region cervicale, 31 dans la region thoracique et 19 dans la region lombaire.
Les patients dont la protrusion du disque thoracique avait ete traitee par une lami nectomie avaient Ie plus mauvais resultat neurologique.
On a note cette recent reduction des dysfunctions (malfonctions) neurologiques apres une excision des disques intervertebraux et les cas possibles de cette reduction sont discutes.
ZUSAMMENFASSUNG
Bei der Nachpriifung von 57 Paraplegie-Fallen die durch chirurgisch bestatigte Discus-Protrusionen hervorgerufen worden sind, ergibt sieh, dass diese Falle 0·9% aller Einweisungen in das nationale Querschnitts-zentrum darstellen. Davon waren 7 im cervicalen, 31 im thorakalen und 19 im lumbalen Bereiche.
Patienten, bie denen die thorakale Discus-Protrusion durch eine Laminektomie behnadelt worden war, hatten das schlechteste neurologische Ergebnis.
Man hat die jiingste Abnahme des Vorkommens einer neurologischen Dysfunktion nach einer Discus-Excision zur Kenntnis genommen, und die moglichen Ursachen dieser Abnahme werden diskutiert.
